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The purpose of this Doctor of Nursing Practice (DNP) project was to propose a 
safe practice recommendation through the utilization of evidence-based research on the 
use of the standardized color-coded labeling guidelines for user-filled syringes in 
anesthesia practice. The primary objective of standardized color-coded labeling is to 
improve patient safety by facilitating the identification of user-prepared medication 
syringes. Guidelines developed by the American Society for Testing and Materials 
International (ASTM) are endorsed by the American Society of Anesthesiologists (ASA) 
and aim to increase quality care and patient safety. Currently, there is no standardized 
color-coded labeling system in anesthesia practice that is universally implemented and 
enforced by accrediting organizations. These inconsistencies can lead to medication 
errors and adverse patient outcomes. Ubiquitous adoption of a standardized color-coded 
labeling system is capable of increasing patient safety and decreasing the incidence of 
mediation errors through the facilitation of syringe recognition by anesthesia providers in 
the perioperative period.  
The guidelines developed by ASTM International were used to develop a safe 
practice recommendation. A survey was sent to current junior and senior students at The 
University of Southern Mississippi (USM) as well as nurse anesthesia faculty at The 
University of Southern Mississippi. Data and feedback from the survey was analyzed for 
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CHAPTER I – INTRODUCTION AND BACKGROUND 
 Benevolence and nonmaleficence are among the essential values that healthcare 
professionals must uphold in their daily practice. Advancements in healthcare are on a 
continuum, with new innovation and technology as well as research and information, 
introduced regularly. Health care providers have a duty to be proponents in integrating 
clinical expertise with the best available scientific knowledge and evidence-based 
practice to implement policy change (McCormack et al., 2013). Best practice 
recommendations are introduced to promote the highest quality care for patients and meet 
the ever-evolving needs of the population.  
In the United States, an estimated 7,000-9,000 medication-related deaths occur 
each year, costing hospital systems nationwide approximately forty billion dollars 
annually (Tariq et al., 2020). When compared to other healthcare disciplines, the 
American Association of Nurse Anesthetists (AANA) describes anesthesia as one of the 
few areas in health care in which medications are prescribed, mixed, relabeled, and 
administered without safety checks and secondary verification (Brown, 2014). There is a 
greater potential for medication errors to occur when considering the process of preparing 
and administering a vast number of high-risk medications by anesthesia providers in the 
perioperative setting. It is estimated that one medication error occurs for every 133 
anesthetics in the operating room (Fasting & Grisvold, 2000). Interventions focusing on 
the preparation, specifically the labeling of user-filled syringes, of drugs utilized by 
anesthesia providers could minimize medication errors and resultant adverse outcomes, 
improve patient safety, and reduce error-related costs for hospital systems.  
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Problem Statement  
The primary objective of standardized color-coded labeling is to improve patient 
safety by facilitating the identification of user-prepared medication syringes. Color-coded 
labeling guidelines exist for high-risk medications commonly utilized by anesthesia 
providers in the perioperative setting. This system assists providers in syringe recognition 
and enables them to easily distinguish one medication from another. Guidelines 
developed by ASTM are endorsed by the American Society of Anesthesiologists (ASA) 
and aim to increase quality care and patient safety. Currently, there is no standardized 
color-coded labeling system in anesthesia practice that is universally implemented and 
enforced by accrediting organizations. The inadequacy of regulation and standardization 
of color-coding for user-applied syringe labels produces contrariety among areas where 
anesthesia services are provided. These inconsistencies can lead to misidentification of 
medication syringes, medication errors, and adverse patient outcomes.  
Purpose and Context 
Employing our senses to differentiate objects is an invaluable mechanism we as 
humans rely on daily. As an example, in anesthesia, to reduce the risk of the wrong gas 
delivery (e.g., nitrous oxide instead of oxygen), a change in the size and design of the 
oxygen gas delivery knob, found on non-digital anesthesia machines was modified 
(Ehrenwerth et al., 2013). Not only do we utilize tactile senses, but we also rely heavily 
on visual cues, such as color, design, and text. The purpose of this project is to propose a 
safe practice recommendation through utilization of evidence-based research on the use 
of the endorsed color-coded labeling guidelines for user-filled syringes in anesthesia 
practice. On a daily basis, anesthesia providers utilize several different high-risk 
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medications with significantly different mechanisms of action. Currently, there is no 
standardized system in place concerning color-coding user-filled medication syringes in 
anesthesia practice. The lack of a disciplined and organized system across all areas of 
anesthesia creates variance in systems and practice, which in turn provides more room for 
errors to occur.  
Human error makes up an estimated eighty percent of medication errors in health 
care (Dean et al., 2002). Although human contribution to error cannot be eliminated 
entirely, human error can be reduced through changes made in environmental factors, or 
a system-based approach (Fasting & Grisvold, 2000). A system-based approach includes 
identifying elements that influence outcomes, understanding the relationship between 
individual factors, and forming policies or modifying existing processes based on the 
information (Kaplan et al., 2013). This method formulates an organized process in which 
all aspects of the system are considered. Standardization is a major component of a 
system-based approach (Fasting & Grivold, 2000). Standardization decreases variations 
in systems and products. In health care, standardization increases the quality of care as 
well as efficiency, while decreasing the incidence of errors. ASTM is an organization that 
develops and publishes voluntary consensus standards internationally for a wide range of 
products and services (American National Standards Institute [ANSI], 2020). ASTM 
International provides a set of guidelines for labeling user-prepared syringes for 
medications commonly utilized in anesthesia practice.  
Available Knowledge  
Anesthesia and aviation have an analogous relationship. The quality and safety of 
anesthesia has increased exponentially since its beginning. Increases in quality and safety 
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are partly due to the implementation of enforced standards of care and safeguards. 
Aviation pilots utilize checklists to confirm that critical equipment is inspected and 
functioning up to standards in the preflight phase, before takeoff, and before landing 
(Blike & Biddle, 2000). Completion of these checklists is mandatory, must be completed 
by two people, and must supply documentation on inspection and performance (U.S. 
Department of Transportation Federal Aviation Administration, 2016). Utilizing 
checklists is also a common practice in anesthesia. When setting the room up for a 
procedure, providers have an individualized way of completing a checkoff to ensure they 
have all of the appropriate equipment and the equipment is functioning properly. 
However, in anesthesia, checklists are not standardized and a structured and disciplined 
approach to their routine is typically inadequate (Chopra et al., 2018). 
Medication Labeling Requirements 
In 2007, The Joint Commission initially presented the National Patient Safety 
Goal (NPSG) 03.04.01 to improve safe medication practices (Joint Commission, 2020). 
Accurate and appropriate labeling practices are essential when any medication or solution 
is transferred from its original packaging to another container. Medication labeling is a 
risk-reduction strategy that is congruent with basic safe medication management (Joint 
Commission, 2020). The Elements of Performance for NPSG.03.03.01 define 
requirements for labeling medications in the perioperative setting (Joint Commission, 
2020). As stated in the Elements of Performance for NPSG.03.04.01, labels are required 
to include the following information: medication or solution name, strength, amount of 
the medication or solution containing the medication (if not apparent from the container), 
diluent name, and volume (if not apparent from the container), expiration date when not 
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used within twenty-four hours, expiration time when expiration occurs in less than 
twenty-four hours (Joint Commission, 2020).  
Role of the Anesthesia Provider 
As described by the AANA, the role of the certified registered nurse anesthetist 
(CRNA) is to provide high-quality, comprehensive, evidence-based anesthesia and pain 
care services (AANA, 2020). It is the responsibility of anesthetists to provide and 
maintain safe, patient-centered care throughout the perioperative period. As stated before, 
the AANA describes anesthesia as one of the few areas in health care in which 
medications are prescribed, mixed, relabeled, and administered without safety checks and 
secondary verification (AANA, 2020). Throughout the perioperative phase, anesthesia 
providers utilize many high-risk medications. Multiple pharmacological agents are 
utilized in order to achieve the desired type and depth of anesthesia, support basic 
physiological demands, as well as other preemptive measures to alleviate potential 
undesirable outcomes (e.g., antibiotics, antiemetics). Anesthesia providers must  
appropriately identify, prepare, and administer medications in order to provide and 
maintain safe and effective anesthesia. 
When anesthesia providers are preparing their medications in the operating room 
for their patients, drugs are retrieved from a cart. The medication vial or ampule is 
inspected, the medication is drawn up into a syringe that is labeled with the drug’s 
information. Anesthesia providers work in high-stress situations and environments.  The 
operating room is a complex environment that presents a multitude of distractions for 
anesthesia providers. Anesthesia providers must navigate obstacles and maintain patient 




The ASTM International is a standards organization that designs and publishes 
voluntary consensus technical standards for various materials, products, systems, and 
services (American National Standards Institute [ANSI], 2020). Standards are developed 
within committees comprised of technical experts, which include consumers, producers, 
users, government, and academia with the common goal to provide up-to-date 
information and recommendations concerning areas with standardization needs. Although 
ASTM International develops standards, they are not a regulatory body. 
Government, industries, and organizations retain the right to adopt standards 
developed by ASTM International as well as enforce and regulate compliance within 
them. The ASTM International provides a set of recommended international standards for 
user applied drug labels commonly used in anesthesiology. The guidelines developed are 
congruent with principles recognized by the Decision on Principles for the Development 
of International Standards, Guides, and Recommendations issued by the World Trade 
Organization Technical Barriers to Trade (TBT) Committee (American Society for 
Testing and Materials [ASTM], 2017).  
The primary objective of implementing standardized labeling is to improve 
patient safety by facilitating the identification of user-prepared medication syringes 
(ASTM, 2017). The specifications used to form the Active Standard ASTM D4774 
guidelines include the size, color, pattern, and type of label used (ASTM, 2017). The 
image below (Figure 1) shows the Active Standard ASTM D4774 Guidelines, it is 
organized by drug class, examples of drugs in that class, and shows a picture of the 




Figure 1. Active Standard ASTM D4774 Guidelines  
Observations in the Clinical Setting  
Student registered nurse anesthetists (SRNA) undergo a rigorous educational 
process in order to safely provide anesthesia services to patients. SRNAs develop and 
master skills, possess a comprehensive understanding of human physiology and disease 
processes, and acquire an expansive knowledge of pharmacology, among many other 
components that are required to administer anesthesia safely. The nurse anesthesia 
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program at The University of Southern Mississippi is partnered with several different 
institutions throughout the state where students fulfill clinical experience. As students, we 
have the privilege to gain experience and knowledge in diverse anesthesia settings. 
Clinical settings include large hospitals, outpatient centers, and rural area hospitals. The 
patient population ranges across the life-span including pediatrics, obstetrics, adult, and 
geriatric patients, all with varying levels of acuity.  
As students visit several different clinical sites, inconsistencies in labeling are 
evident. The lack of standardization in facilities increases the risk of wrong syringe 
selection and potentially a medication error. The following table (Table 1) is comprised 
of our observations at various clinical sites that we have done clinical rotations. The table 
shows the inconsistencies of color-coded labeling in different facilities. As the chart 










Table 1  
Clinical Site Observations of Medication Labels  























































































Color-Coding Debate  
Even as best-practice recommendations continually improve and evolve over time 
to increase patient safety, no system can feasibly be considered perfect. However, steps 
can be taken to improve practice and minimize human error. Syringes containing drugs 
frequently utilized by anesthesia providers are many times instinctually recognized and 
chosen based on their location and visual features. Recalling and distinguishing an object 
relies heavily on shape, color, brightness, and contrast (ASA, 2015). As these 
characteristics become increasingly distinct, they become increasingly identifiable. 
Recurrent presentation of an object’s characteristics and locality in visual search tasks 
helps to subsequently identify the object, which is a process known as “priming” 
(Campana & Kristjansson, 2010). Much of the daily tasks of the anesthetist are repetitive 
in nature but tailored to every case based on the needs of the patient, the anesthetic 
requirements for a specific surgery, as well as preferences of the surgeon.   
Debate continues over the value of using color-coded drug labels in anesthesia 
practice. For those in opposition to color-coding, the concern lies with the potential for 
providers to become overly dependent on colors. Color coding guidelines are organized 
by drug class. With multiple high-risk medications in each drug class, it would be 
assumed that they could easily be misidentified for one another. When only one variable 
is taken into account in syringe selection, such as size or color, there is considerable room 
for error. Implementation of basic medication safety is vital each time a drug is prepared, 
diluted, or mixed as well as administered. This includes checking the medication name, 
concentration, volume, and expiration date as well as confirming it is the correct patient 
at the correct time. Some may argue that colorless labels would warrant a more thorough 
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inspection of a selected syringe. However, color is not the only variable used to 
distinguish one medication from another. Some providers may resort to using other single 
variables, such as size, as the sole identifier when choosing a medication. There is a lack 
of evidence that concludes the use of colorless labels produces a more in-depth review of 
syringes or reduces the incidence of medication errors (Grigg & Roesler, 2018).  
Opposing views over whether user-applied, color-coded labels increase patient 
safety, or contrarily, increases the risk of medication errors occur. Those opposed to a 
color-coded system claim that this system relies too heavily on color-cues and replaces 
the act of reading the medication vial and/or label. With this in mind, the purpose of user-
applied color-coded labels needs to be revisited. The purpose of the color-coded system is 
to help identify and distinguish one medication classification from another. User-applied 
labels are not meant to be the sole identifier when selecting a medication to 
administer. The user must perform the basic required precautions and safety measures 
when preparing and administering medications. 
As stated previously, the operating room presents a multitude of distractions that 
present obstacles for anesthesia providers to manage. With numerous coinciding events, 
it is imperative that the provider maintains situational awareness. Some tasks that require 
less attentiveness, due to constant repetition, will be accomplished with working memory. 
Color-coding provides redundancy cues, which lead to working memory. When color-
coded labels are not available to provide redundancy cues which lead to working 
memory, there is the potential for providers to use less reliable identifiers such as syringe 
size or location (Janik & Vender, 2019). The best way to identify objects during stressful 
situations is to provide multiple cues (Grigg & Roesler, 2018). Neglecting to implement 
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color-coding labels deprives providers of an additional visual cue to accurately select 
medications in high-stress environments.  
Rationale  
In order for color-coded labels to aid providers in the identification of medication 
syringes, there must be a consensus on a standardized guideline, and its utilization in 
practice must be enforced. Areas that anesthesia services are provided would also benefit 
from enforcing the same standard. These areas include but are not limited to the 
preoperative area, post-anesthesia care unit, labor and delivery, and the emergency 
department. Strategies that reduce complexity are most likely to improve safety (Wheeler 
et al., 2005). Implementation of the standardized guideline across all areas of anesthesia 
would decrease the complexity of the various labeling practices currently in use.  
Specific Aims  
The purpose of this project is to propose a safe practice recommendation through 
utilization of evidence-based research on the use of the standardized color-coded labeling 
guidelines for user-filled syringes in anesthesia practice. The implementation of this 
system would decrease the incidence of medication errors and increase patient safety. 
This project explores anesthesia providers’ opinions on implementing a standardized 
color-coding system. This project also examines the anesthesia providers’ awareness of 
an existing standardized guideline and their experience with medication labels in the 
clinical setting.  
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DNP Essentials  
The American Associations for Colleges of Nursing (AACN) defines eight essentials 
required for advanced nursing practice (AACN, 2006). This project addresses seven of 
the essentials (Appendix C).   
• Essential One: Scientific Underpinnings for Practice. This best practice project is 
based on the most current evidence-based literature and recommended guidelines 
for color-coded medication labels.  
• Essential Two: Organizational and Systems Leadership for Quality Improvement 
and Systems Thinking. This essential is met through an evidence-based policy 
regarding universal color-coded labeling for anesthesia medications. 
• Essential Three: Clinical Scholarship and Analytical Methods for Evidence-Based 
Practice. This project incorporated extensive literature research and review to 
provide a best practice recommendation.  
• Essential Five: Health Care Policy for Advocacy in Health Care. This project 
aims to provide a best practice recommendation to increase patient safety, provide 
better outcomes for patients, and decrease anesthesia-related medication errors.   
• Essential Six: Interprofessional Collaboration for Improving Patient and 
Population Health Outcomes. This project collaborated with a panel of experts 
that are well versed in the process and contribute to the creation of a best practice 
recommendation.  
• Essential Seven: Clinical Prevention and Population Health for Improving the 
Nation’s Health. This essential is met by examining the current practices, the 
current guidelines, and recommendations, in order to propose a best practice 
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recommendation. The best practice recommendation will aid in preventing 
anesthesia-related medication errors and will improve patient safety. 
• Essential Eight: Advanced Nursing Practice. This project proposes safer practice 
guidelines through current evidence-based literature as well as through 
collaborating with anesthesia providers. Anesthesia providers will be encouraged 
to incorporate these guidelines into their everyday practice.  
Summary 
The purpose of this project was to develop a safe practice guideline for user-filled 
medication syringes of anesthesia induction drugs. Though human error cannot be 
eliminated entirely, it can be reduced. Ubiquitous adoption of a standardized color-coded 
labeling system is capable of increasing patient safety and decreasing the incidence of 
mediation errors through facilitation of syringe recognition by anesthesia providers in the 







CHAPTER II – METHODOLOGY  
Context 
The purpose of this project is to provide a safe practice recommendation 
developed by evidence-based research on the use of color-coded labels for user-filled 
syringes in anesthesia practice. The implementation of this practice can lower the 
occurrence of medication errors, improve patient outcomes and decrease medication 
error-related costs for hospital systems. The components of medication errors addressed 
by this project include the role of the CRNA in the perioperative period, the current 
recommended labeling guidelines, and the advantages and disadvantages of 
implementing a standardized color-coding system.   
Design  
Following a proposal to The University of Southern Mississippi (USM) DNP 
committee, the project was submitted for approval from the Institutional Review Board 
(IRB 20-530). Once approved, (Appendix A) a systematic literature search was done 
using the following databases: CINAHL, MEDLINE, Cochrane, and PubMed.  This data 
was used to guide the development of a safe practice recommendation on the use of the 
endorsed color-coded labeling for user-filled syringes in anesthesia practice. In addition 
to evidence-based data collection and the development of a safe practice 
recommendation, a team of experts was assembled for critiquing and guidance. The panel 
was presented with the recommended practice change and was asked to complete an 
evaluation survey provided by the authors of this project. The panel was formed by 
CRNA professors at USM and SRNAs from USM. The feedback gathered from the 
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responses of the evaluation survey was then incorporated into the further development of 
the safe practice recommendation.  
Intervention  
The intervention for this project was the development of a safe practice 
recommendation in favor of the use of color-coded labeling for user-filled syringes in 
anesthesia practice. The foundation for the recommendation is the desire to improve 
patient outcomes by safer medication administration in the perioperative period. The safe 
practice recommendation was formed through a combination of evidence-based research 
and the utilization of evaluation tools.  
Data Collection and Analysis  
Several individuals aided in the completion of this project. The authors performed 
a review of evidence-based literature, developed a safer practice guideline, and presented 
the recommended practice change to a panel of experts and peer SRNAs. The panel of 
experts consisted of four practicing CRNAs with doctoral degrees and greater than ten 
years of experience. The SRNAs invited to voluntarily participate were junior and senior 
students from The University of Southern Mississippi. The committee chair sent an 
invitational email to the SRNAs and responses were kept anonymous with no identifiable 
information. The data was collected through anonymous completion of a survey provided 
to the expert panel and SRNAs (Appendix D). The responses gathered from the survey 
were reviewed and used to guide adjustments to the recommended safe practice policy 
for color-coding medications.  
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Ethical Considerations  
Ethical considerations are the two standards of care being delivered in the 
perioperative period. Evidence-based research supports standardized labeling to decrease 
the number of medication errors.  With the primary focus of health care being the safety 
of the patient, the CRNA who adopts a standardized labeling method will be delivering 
evidence-based care to the patient. The patient that receives care from a CRNA that does 
not implement standardized labeling, will have a higher risk for medication errors to 
occur.  
Summary  
This project meets the required fundamental essentials provided by the AACN for 
advanced practice nursing (Appendix C). This project aimed to address anesthesia-related 
medication errors by providing a safe practice guideline for anesthesia providers. The 
utilization of color-coded labeling guidelines for user-filled syringes in anesthesia 
practice will decrease medication errors, therefore increasing patient safety. The authors 
of this project collected evidence-based data to develop a safe practice recommendation. 
This project was then presented to a panel of anesthesia providers, detailing the safe 
practice recommendation. Following the presentation, the panel provided feedback 
through an evaluation tool. SRNAs were also encouraged to give feedback. The 
responses from both the expert panel and SRNAs were used to further guide the 






CHAPTER III  - RESULTS 
Participants completed an evaluation (Appendix D) of the safe practice 
recommendation, participants were provided with the ASTM current labeling 
recommendations (Figure 1). The data collection process included a survey sent to 4 
Nurse Anesthesia Program faculty at USM and 39 junior and senior students at USM, 
who are currently completing clinical hours. The survey focused on informing 
participants of the current recommended guidelines for color-coded syringe labeling for 
anesthesia drugs provided by ASTM International and the benefits seen by implementing 
standardized labeling into practice. The following six topics were covered in the survey: 
(1) consent to voluntary participation, (2) the participants' title- CRNA or SRNA, (3) 
current knowledge of the recommended guidelines provided by the ASTM on color-
coded syringe labels for anesthesia induction drugs, (4) awareness of color-coded labels 
that differ from ASTM recommendations used for anesthesia induction drugs in 
institutions, (5) did the project present enough evidence to determine if the 
implementation of standardized color-coded syringe labels for anesthesia induction drugs 
in practice could decrease medication errors and improve patient safety, (6) an open-
ended question requesting recommendations or feedback that participants could offer 
regarding best practice recommendations for color-coded syringe labels for anesthesia 
induction drugs.  
The survey was provided to each participant via email. The email included an 
invitation to participate in the survey, an attached document with the ASTM chart, and 
the link to Qualtrics, the data collection site for to anonymously complete the survey. A 
total of 43 people were invited to participate, with only 26 completing the survey. All 
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participants consented to participate before moving forward in the survey (Question 1). 
Of the 26 participants, 3 are current practicing CRNAs and 23 are junior and senior 
SRNAs (Question 2). Results were collected over two weeks. Results for each question 
were analyzed separately. Question 3 asked the participants about their current 
knowledge of the recommended guidelines provided by the ASTM on color-coded 
syringe labels for anesthesia induction drugs. Five participants or 19% reported 
familiarity with the current ASTM guidelines, 13 participants or 50% reported somewhat 
familiar with the current ASTM guidelines, while 8 participants or 31% reported no 
awareness of current guidelines (see Table 2). Question 4 asked participants about 
awareness of color-coded labels that differ from ASTM recommendations used for 
anesthesia induction drugs in institutions. Twenty- two participants or 85% reported that 
they were aware of institutions that used alternative labeling systems, while 4 participants 
or 15% were not aware (see Table 3). Question 5 asked participants to rate from strongly 
disagree to strongly agree if after participating in the project, do they believe that the 
implementation of standardized color-coded syringe labels for anesthesia induction drugs 
in practice could decrease medication errors and improve patient safety. Most participants 
summarized strongly agree, while very few disagreed. Question 6 asked for feedback, 23 
participants chose not to provide comments or feedback One participant stated: “Color-
coded syringes would be effective in preventing medication errors. It would be 
interesting to see a cost-benefit analysis of this intervention. Assuming that color-coded 
syringes would be more expensive than color-coded labels.” A second participant said: “I 
was surprised to see the antagonists had an assigned color similar to their counterpart.” 
The third participant stated: “Even though the provider is ultimately responsible for 
 
20 
verifying labels, I think a standard color coding would decrease error and increase patient 
safety.”   
Table 2  







Table 3  
Survey Question Four 
 
Summary  
The purpose of this DNP project is to prevent anesthesia-related medication errors 
by providing a safe practice guideline for CRNAs and SRNAs. The objective of the 
project is to educate CRNAs and SRNAs on standardized color-coded syringe labels for 
anesthesia induction drugs. Healthcare professionals take an oath to do no harm, by 
medication error prevention, harm to patients is prevented. With a 66% participation rate, 
it can be concluded that utilization of the ASTM color-coded labeling guideline for 






CHAPTER IV – CONCLUSION 
 The purpose of this DNP project was to develop a best practice guideline for 
labeling medication syringes of anesthesia induction drugs. This guideline was presented 
and evaluated by a group of CRNAs and SRNAs with the intention of anesthesia 
providers adopting it into their own practice. The CRNAs and SRNAs were to evaluate 
the best practice guideline by completing a six-question survey. The majority of 
participants concluded that the information provided did encourage them to change their 
practice. The recommendation was developed based on evidence-based practice and 
current literature reviews. The methodology used to design this practice guideline meets 
the required fundamental essentials provided by the AACN for advanced practice nursing 
(Appendix C). 
The limitation of this DNP project was the number of participants. The 
participation was strictly voluntary with 39 invitations and only 26 participants. A sample 
size of 26 is relatively small. Of the 26 participants, 23 are SRNAs with very little 
practice as well as little autonomy over the ability to make changes in their facility. This 
project could have yielded more specific results with more participants.  
For future studies on color-coded labeling syringes of anesthesia induction drugs, 
the researchers could expand the participation to first-year SRNAs as well as CRNAs that 
serve as clinical preceptors in USM clinical sites. By including first-year SRNAs as 
participants, researchers would be educated early on the universal color-coding system. 
Doing so would employ the SRNA with the knowledge to recognize if this system is 
being used in their clinical institution. Having CRNAs from clinical sites participate 
could allow researchers to determine if this best practice guideline could be easily 
 
23 
adapted into local facilities. Future studies looking at cost analysis comparisons of labels 
would benefit researchers when presenting information to quality improvement 
coordinators and hospital administration in various facilities.  
Summary  
The purpose of this DNP project was to propose a safe practice recommendation 
through utilization of evidence-based research on the use of the standardized color-coded 
labeling guidelines for user-filled syringes in anesthesia practice. The primary objective 
of standardized color-coded labeling is to improve patient safety by facilitating the 
identification of user-prepared medication syringes. Guidelines developed by ASTM 
International are endorsed by the ASA and aim to increase quality care and patient safety. 
Currently, there is no standardized color-coded labeling system in anesthesia practice that 
is universally implemented and enforced by accrediting organizations. Adoption of a 
standardized color-coded labeling system is capable of increasing patient safety and 
decreasing the incidence of mediation errors through facilitation of syringe recognition 
by anesthesia providers in the perioperative period. Although the number of participants 
was limited, enough feedback was received to believe that anesthesia providers would 
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APPENDIX C  DNP Essentials  
DNP Essentials How the Essential is Achieved 
I. Scientific Underpinnings for 
Practice 
  
This best practice project is based on the most 
current evidence-based literature and 
recommended guidelines for color-coded 
medication labels.  
  
II. Organizational and Systems 
Leadership for Quality 
Improvement and Systems 
Thinking 
  
The evidence-based policy regarding universal 
color-coded labeling for anesthesia induction 
drugs has the potential to decrease medication 
errors, reduce adverse outcomes, and maintain 
patient safety.  
  
III. Clinical Scholarship and 
Analytical Methods for Evidence-
Based Practice 
  
The extensive literature research and review that 
was required to provide a best practice 
recommendation fulfill this essential.  
  
IV. Information 
Systems/Technology and Patient 
Care Technology for the 
Improvement and Transformation 
of Health Care 
  
  
V. Health Care Policy for 
Advocacy in Health Care 
  
This project aims to provide a best practice 
recommendation to increase patient safety, 
provide better outcomes for patients, and 
decrease medication errors during the anesthesia 
induction period.  
  
VI. Interprofessional Collaboration 
for Improving Patient and 
Population Health Outcomes 
  
This essential is met by collaborating with a 
panel of experts that are well versed in the 





VII. Clinical Prevention and 
Population Health for Improving 
the Nation’s Health 
  
This essential is met by examining the current 
practices, the current guidelines, and 
recommendations, in order to propose a best 
practice recommendation. The best practice 
recommendation will aid in preventing 
medication errors during anesthesia induction, 







APPENDIX D – Evaluation  
Participation in this evaluation is completely voluntary, however, your feedback can 
provide valuable information to assist SRNAs and CRNAs. 
 
1. Do you consent to participate in the evaluation of this safe 
practice recommendation on color-coding labeling for 
anesthesia induction medications? 
YES NO 
2. What is your title? CRNA or SRNA? CRNA SRNA 
3. Are you aware of the recommended guidelines provided by 
the ASTM on color-coded syringe labels for anesthesia 
induction drugs? 
YES NO 
4. Are you aware that institutions utilize different color-coded 
labels for anesthesia induction drugs? 
YES NO 
5. After participating in this project, do you believe that the 
implementation of standardized color-coded syringe labels 
for anesthesia inductions drugs could decrease medication 
errors and improve patient safety? 
YES NO 
6. Please add any recommendations or comments that you have 
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